Impact of Therapy With Epoetin Alfa on Clinical 
Outcomes in Patients With Nonmyeloid Malignancies 
During Cancer Chemotherapy in 
Community Oncology Practice 

By John Glaspy, Ronold Bukowski, David Steinberg, Charles Taylor, Sinr^on Tchekmedyian, and Saroj Vadhan-Roj 

for ihe Procrit Study Group 


Purpose : To study the impoct of Procrit (epoetin alfa; 
Amgen Inc, Thousand Ooks, CA) on quality of life, trans- 
fusion requirements, end hemoglobin in anemic cancer 
patients receiving chemotherapy. 

Patients and Methods: More than 500 community- 
bosed oncologists enrolled 2,342 patients with malig- 
noncies undergoing cytotoxic chemotherapy in an open- 
label study. Patients were treated with epoetin alfa 150 
U/kg three times weekly, which could be doubled if the 
therapuetic response was judged inadequate. Total 
treatment was up to 4 months. 

Results: Of the 2,342 patients enrolled, data were 
availoble for 2,030 patients. Of the 2,030, 1 ,047 pa- 
tients completed all 4 months of epoetin alfa theropy. 
Epoetin alfo was associated with significant increases in 
mean self-rated scores for energy level, activity level, 
and overall quality of life; these improvements corre- 
loted With the magnitude of the hemoglobin increase ond 

ANEMIA iS A FREQUENT complicatioTi of cancer 
chemotherapy in community oncology practice, 
and results in both a decreased functional capacity and 
quality of life for cancer patients and the necessity for 
RBC transfusions with the ass(x:iated risk.s, inconve- 
nience, and cost.' The etiology of this anemia has been 
considered multifactorial, with contributing factors in-, 
eluding aberrant ferrokinetics associated with chronic dis- 
ease, poor nutritional status, bleeding, and bone marrow 
infiltration with lumor. It has also been demonstrated that 
circulating endogenous erythropoietin levels are signifi- 
cantly lower in anemic cancer patients than in patients 
with a similar degree of anemia due to iron deficiency, 
which strongly suggests that a blunted erythropoieun re- 
sponse to anemia may play an important role in the devel- 


From the University of California Los Angeles, Los Angeles; Pa- 
cific Shores Medical Croup, tons Beach, CA; Cleveland Clinic, 
Cleveland, OH: Lahey-Hitchcock Medical Center, Burlin^ion, MA; 
University of Arizona, Tucson, AZ; and M.D. Anderson Cancer Cen- 
ter, Houston, TX. 

Submitted Oeceniher 2L 1995: accepted September 23, 1996. 

Supported in pari by a grant from Onho Biotech Inc, Raritan, 
NJ, 

Address reprint requests to John Glaspy, MD, 200 UCLA Medical 
Plaza, Suite 120-64, Im Angeles, CA 90095-6956. 
© J 997 by American Society of Clinical Oncology. 
0132' IH3X/97/]503-0022$3.00/0 


were independent of tumor response. In addition, epoe- 
tin alfa was associated with a significant increase in 
mean hemoglobin and with a significant decrease in the 
proportion of patients requiring tronsfusions (baseline to 
final value, P < .001). Epoetin alfa was well tolerated. 

Conclusion : Epoetin alfa is effective in improving the 
funtional status and quolity of life in anemic cancer 
patients receiving chemotherapy/ as well as Increasing 
hemoglobin level and decreasing transfusion require- 
ments. Improvement in functional status can be attrib- 
uted to on increase In hemoglobin level, demonstrating 
that quality of life in this group of patients can be im- 
proved by aggressively treating anemia. Further studies 
will be required to define the optimal doses and sched- 
ules for epoetin alfa. 

J Clin Oncol 15:1218-1234. © 1 997 by American So- 
ciety of Clinical Oncology, 


oprnent and persistence of anemia in cancer patients.'-^ 
These studies demonstrated that the administration of can- 
cer chemotherapy may further decrease the endogenous 
erythropoietin response to anemia in cancer patients, ex- 
acerbating both the anemia and tl\e relative erythropoietin 
deficiency. These obser\^ations formed the rationiil basis 
for clinical trials of recombinant human erythropoietin in 
cancer patients and in cancer patients receiving cancer 
chemotherapy.'* 

Several clinical trials have studied the effects of the- 
administration of epoetin alfa to anemic cancer patients 
receiving myelosuppressive chemotherapy. Studies have 
analyzed the effects of epoetin alfa during noncisplatin 
chemotherapy separately because of the potentially 
greater deleterious effect of cisplatin on endogenous 
erythropoietin production mediated by impairment of re- 
nal function.^ In a phase T/U study, therapy with epoetin 
alfa 100 to 300 UAcg/d five times weekly was associated 
with an increased hemoglobin level in anemic cancer pa- 
tients who received cyclic chemotherapy regimens that 
did not contain cisplatin.^ In a multicenijer, randomized, 
double-blind, placebo-controlled clinical tiial, the admin- 
istration of epoetin alfa 150 U/kg thiice weekly for 12 
weeks to anemic cancer patients receiving cyclical che- 
motherapy that did not contain cisplatin resulted in a 
statisdcally significant increase in hematocrit, energy 
level, ajid ability to peifonn daily activities.' Also, the 
data suggested a trend toward decreased transfusion re- 
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quirements in patients who received epoetin alfa com- 
pared with placebo during the second and tiiird tnomhs 
of treatment (0.91 v i,65 U per patient per month; P = 
.056). 

Epoetin aifa has been shown to be effective in both 
preventing and treating the anemia associated with cis- 
piatin therapy in animals.^ In humans, tiie administration 
of epoetin alfa has been associated with a decreased inci- 
dence of significant anemia in patients receiving cisplatin- 
based chemotherapy/^ Phase l/II studies suggested that 
epoetin alfa, given in doses of 50 to 200 U/kg thrice 
weekly, is effective in the treatment of the anemia associ- 
ated with cisplatin therapy.^* '^'^^ In a randomized, double- 
blind, placebo-controlled clinical trial that included 132 
anemic cancer patients undergoing cyclic cisplatin-based 
chemotherapy, the administration of epoetin alfa 150 U/ 
kg thrice weekly for 12 weeks was associated with a 
significantly increased hemoglobin concentration, energy 
level, activity level, and overall quality of life.^^'^-^ There 
was a trend in these data that suggested decreased transfu- 
sion requirements in patients who received epoetin alfa 
(1.2 V 2.0 U per patient per month during months 2 and 
3\ P - ,089). When the data from the randomized study 
in patients receiving non~cispiatin-containing chemo- 
therapy were pooled with these data, significantly fewer 
patients treated with epoetin alfa received RBC transfu- 
sions (27.8% V 45.5%; P < .005) and fewer units per 
patient were Uansfu.scd (1.04 v 1.81 U per patient per 
month; P = .009) as compared with placebo pa- 
tients.'*'''''"''^ in another randomized and placebo-con- 
trolled trial, the administration of epoetin alfa given at a 
dose of 100 U/kg thrice weekly for 9 weeks to cancer 
patients with anemia secondary to cisplatin therapy was 
associated with increased hemoglobin levels and a sixfold 
decrease in the mean number of uransfusions required (0.3 
V 1.8 U per patient over 9 weeks; P = .01).''^ 

These data demonstrate that, under the conditions of a 
carefully controlled and monitored clinical trial in the 
setting of a clinical research institution, the administration 
of epoetin alfa to cancer patients receiving cytotoxic che- 
motherapy is associated with an increase in hemoglobin 
level, a decrease in transfusion requirements, and an in- 
crease in quality of life as measured by the patient's self- 
assessment of well-being and functional capacity. The 
impact of epoetin alfa on these end points has not been 
studied in large numbers of patients receiving cancer che- 
motherapy in the setting of community oncology practice 
in which most treatment decisions are made in accordance 
with the judgement of the individual clinician and are not 
dictated by protocol. 

To study the effect of epoetin alfa on a large number 


of oncology patients in a community-based setting, an 
open-label study was conducted sn more than 500 com- 
munity-based oncology practices in Ae United States, 
involving 2,342 patients undergoing Treatment for malig- 
tiancy. A similarly designed study, ie, nonrandomized, 
open-label, multicenter, was conducted to demonstrate 
the effectiveness of epoetin alia on quality of life in ane- 
mic patients receiving dialysis.' ' The goal of this study, 
as well as the present .study, was to determine the impact 
of administration of epoetin aifa to large numbers of ane- 
mic patients on clinically relevant outcomes in the com- 
munity setting, both to establish effectiveness and to pro- 
vide a basis for future assessments of cost, taking into 
account the prescribing behavior of community prac- 
titioners. The present protocol provided treatment guid- 
ance for the selection and monitoring of patients that 
reflected the package insert provided with Procrit (Amgen 
Inc, Thousand Oaks, CA), the brand of epoetin aifa mar- 
keted in the United States for the treatment of anemia 
associated with cancer chemotherapy. 

PATIENTS AND AAETHODS 

Patients 

A total of 2,342 patients were enroiled onto tiiis tlinical .trial. 
Entry criteria included .a diagnosis of a non myeloid malignancy, 
ongoing cytotoxic chemotherapy, expected survival of more than 
6 months, and anemia. Paticnis were lo be exctudcd li' they had 
uncontrolled hypertension, comorbiciiics that couid contribute to the 
anemia (iron or folate deficiencies, hemolysis, or oasiroiniestinai 
bleeding), or a known allergy lo mammal iun cell -derived products. 
All patients signed written informed conseni. The protocol and the 
consent form were approved by a central instituiional review board. 

Study Protocol 

Baseline information was obtained within the 1 0-day period before 
the first dose of epoetin alfa and included weight, blood pressure, 
histology and stage of malignancy, transfusion history within the 6 
months before study entry, and prior and current chemotherapy and 
radiotherapy history. Required baseline laboratories included hemo- 
globin and hematocrii levels. Laboratory screening for iron or folate 
deficiency or for hemolysis were not required by protocol. The col- 
lection of baseline endogenous serum crj'thropoieiin levels was op- 
tional, but based on data obtained in previous clinical studies/ and 
consistent with the product labeling, it was suggested that patients 
with serum erythropoietin levels greater than 200 mU/mL not be 
treated with epoetin alfa. 

Patients were seen and evaluated moinhly for 4 months. At each 
monthly visit, hemoglobin, hematocrit, blood pressure, transfusion 
information, changes in chemotherapy prescribed, and adverse expe- 
riences were recorded. At baseline and at each monthly visit, a 
reticulocyte count was suggested, but not required. In the intervals 
between iliese visits, hematocrii and biood ptessiurc levels were to 
be monitored weekly until the hematocrit level was believed to be 
stable. 

The recommended stan dose of epoetin aifa was 1 50 U/kg, admin- 
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istered subcutaneously thrice weekly. If the response in terms of 
reduced Transfusion requirements or increased hematocrit was not 
satisfactory in the esiimate of the cliiiiciaii after 8 weeks at this 
starting dose, the dose of epoetin alfa could be increased to 300 U/ 
kg thrice weekly. If, on any determioation during the study, the 
patient's hematocrit level was gneater than 40%, epoetin alfa was to 
be withheld until the hematocrit level decreiised to 36%. The dose 
of epoetin alfa wa.s reduced by 25% when U^atinent was resumed 
and adjusted by the clinician to inaimain the desired ' hematocrit 
level. Physicians were instructed to lower the dose of epoetin alfa 
similarly if a rapid increase in hematocrit level, defined as more 
than four percentage points in any 2- week period, occurred. 

The effects of epoetin alfa on each patient's perception of quality 
of life was measured using a tool identical to that used in the large 
placebo-control ied pha.se ITI studies. Quality of life for each patient 
was mea.sured using three quality-of-life (energy, daily activity, and 
overall quality of life) linear-analog scales (Fig I ).'®'" Visual-analog 
scales are well established as valid and reliable measures.'** The 
technique has been frequenily applied in clinical trials settings." 
Huskisson et al'**^ reported high levels of reliability (> 0.90) and 
correlations between visual-analtig scales and other measures of pain 
ranging from 0.71 to 0.89. 

Before initiation of epoetin alfa and at the conclusion of therapy, 
all patients were asked to rate their energy level, ability to perform 
daily activities, and overall quality of life on a 100-mm visual-analog 
scale, the extremes of which represent the best possible and worst 


possible scores for that category. The patients scored their own 
perceptions of these parameters by placing a mark on a 100-mm 
line, where 0 is worst and 100 is best; the score for each parameter 
was the measurement, in millimeters, between the mark and tlie 
stardng point of the line. 

Tumor Response 

While optimal interpretation of quality-of-life results is obtained 
with randomized controlled trials, quality-of-life outcomes can also 
be measured in nonrandomized or descriptive studies. In the^ cases, 
appropriate controls such as measures of cancer response are neces- 
sary to draw inferences concerning the relationship between treat- 
ment and quality-of-life outcomes .^'^^ 

A retrospective analysis was conducted to evaluate the possible 
effect of tumor response on changes in quality-of-life scores. For 
this analysis, 1,498 patients had baseline and final quality-of-life 
scores available. A worksheet for each of these patients was sent to 
the treating physician. The worksheet included standard definitions 
for tumor response specific to each tumor type. Data from 759 
patients were received. 

Study Drug 

Procrit was supplied by Ortho Biotech Inc (Raritan, NJ). Human 
erythropoietin is expressed in Chinese hamster ovary cells. The drug 
was open-label and supplied in single-use vials that contained 10,000 


QUALITY OF LIFE* 
LINEAR ANALOG SCALE ASSESSMENT 

TO BE COMPLETED BY THE PATIgNT 

Three questions dbout how you fait during this past week are listed beiow. Please place a vertical mark on the line to 
indicate your answer. The position of the mark, somewhere between the two extremes, should reflect how you feel. 

•if at all possible, please cornptele this aaaessment prior to administration of chemotherapy. 


1 . HOW WOULD YOU RATE YOUR ENERGY LEVEL DURING THE PAST WEEK? 


AS LOW AS 
COULD BE 



lillll 

llllltlllpillll 

lllllllll 

lllllllll 

lllllllll 

lllllllll 

lllllllll 

lllllllll 

lllllllll 


AS HIGH AS 
COULD 8E 


Fig 1. Quaiity-of-life linear- 
onalog scale assessment. 


2. HOW WOULD YOU RATE YOUR ABILITY TO DO YOUR DAILY ACTIVITIES OVER THE PAST WEEK? 


AS LOW AS 
COULD BE 


AS HIGH AS 
COULD BE 


3. HOW WOULD YOU RATE YOUR OVERALL QUALITY OF LIFE DURING THE PAST WEEK? 


WORST 
POSSIBLE 


BEST 
POSSIBLE 


K/)a4oriol m^a^/ ho nrntor^foH K\/ ^nrk\/r!nh* Io\a/ /Till a ^7 II Q f^rsri-^ 
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U/mL in a buffered solution that contained human serum albumin 
2.5 mg/mL. The study drug was provided free to the physician for 
the Ireatxiient of enrolled patients. 

Data Analysis 

Data were summariTcd using frequency count.s and percent^ for 
discrete viiriablcs and descriptive statistics, including means, medi- 
ans, an<l SDs for continuous variables. Changes between baseline 
and e^ch mcnilily value for hemogtobia, hematocrit, and transfusion 
rate were analyzed using paired / tests. The magnitude of change in 
quality-of-life scores was also evaluated using effect size, which 
assesses mean change as a proportion of the SD.'' Changes from 
baseline to termination quallty-of-life scores were analysed using 
paired / tests. Change from baseline and month 1, 2, 3, and 4 values 
for percent of patients transfused were analyzed using McNemar's 

lest. A simple linear correlation was performed using regression 
analysis to study the correlation of baseline serum erythropoietin 
level with the change in hemoglobin level during epoetin alfa therapy 
and the correlation of change in each qualily-of-life measure with 
the change in hemoglobin level during epoetin alfa therapy. All tests 
were two-tailed with P = .05 and no adjustments were made for 
multiple compiirisons. Regression analysis of change in quality-of- 
life parameters from baseline to termination using tumor response 
and change in hemoglobin level from baseline to final evaluation as 
terms in the regression model was also performed. 

RESULTS 

Of 2,342 patients enrolled^ data were available for 
2,030. For the remaining 312 patients, either no data or 
incomplete data were available; therefore, these patients 
were not included in the data base. Of 2,030 patients with 
available data, 1,047 completed 4 months of epoetin alfa 
therapy; the data were analyzed for all patients who re- 
ceived epoetin alfa, as well as for the .subset of patients 
who completed therapy. Patient characteristics are listed 
in Table 1 ; these characteristics were similar for all treated 
patients, as well as for the subset of treatment completers. 
For all patients, the mean age was 62.2 years and 62% 
were female. The mean baseline hematocrit level was 
27.5% and the mean hemoglobin level 9,2 g/dL. At base- 
line, 21.9% of patients had received RBC transfusions 
within the month before study entry. The mean number of 
units transfused per patient per month during this prestudy 
period was 0.57. The mean baseline overall quality-of-life 
score was 45 inni out of a possible 100 mm, suggestive 
of a self-perceived significant limitation in overall well- 
being. Baseline .serum erythropoietin levels were not re- 
quired by protocol, but w-ere available for 770 patients 
(38%); in approximately 85% of these patients, the eryth- 
ropoietin level was less than 200 mU/mJ.. The mean base- 
line erythropoietin level was 148 ± 333 mU/niL. 

Twcnty-lhree percent of treated patienns had hemato- 
logic malignancies, which included lymphoma, multiple 
myeloma, Hodgkin's disease, and chronic lymphocytic 
leukemia. The remainder had solid tumors, including limg 


Tobl« 1 . Baseline PoHenl Characteristics 


Ai! Potients 
(N = 2,030} 

Completers 
[n - 1,047) 

Sex 



Male 


389 

Female 

1,256 

658 

Moon SD ago, years 

62.2 ± 13.3 

62.1 T. 13.4 

Meon SD hematocrit {%) 

27.5 ±3.9 

27.7 ± 3.7 

Mean z SD hemoglobin (g/dl) 

9.2 1.3 

9.3 ± 1.3 

Percent tronsFused month - 1 * 

21.9 

20.9 

Percent transfused months - 4 to - T 

36.9 

35.4 

Mean i SD units transfused month -1* 

0.57 + 1.20 

0.52 ± 1.11 

Mean z. SD overall quality-of-!ife score 



(mm on 100-mm scale) 

45.0 = 23.8 

46.6 ± 24.3 

Mean ± SD overall energy score (mm on 



1 00-mm scale) 

38.1 ± 21.3 

40.0 ±21.7 

Mean ± SD overall activity score {mm on 



1 00-mm scale) 

39.2 + 23.9 

41.1 ± 23.9 

Serum erythropoietin level {mU/ mt) 



Mean 

149 

142 

Median 

64 

62 

SD 

333 

314 


{N = 770} 

{n = 385) 


•Prestudy. 


cancer (22%), breast cancer (18%), gynecologic malignan- 
cies (14%), gastrointestinal malignancies (6%), prostate 
cancer (4%), head and neck tumors (2%), bladder cancer 
(2%), panci*eatic, esophageal, and renal cancers (1% each), 
and odicr cancers (6%). Of 2,030 epoetin alfa-treated 
patients, 99% received chemotherapy on study: 441 (22%) 
were receiving chemotherapy regimens that contained cis- 
platin, 355 (18%) were receiving regimens that contained 
cai'boplatin, and the remainder (60%) were receiving non- 
platinum-ba.sed cyclical chemotherapy regimens. The che- 
motherapy regimens received by the subvset of patients 
who completed treatment was similar; 192 (18%) of these 
patients were treated with civsplatin. During the epoeun 
alfa study period, 58 treated patients (3%) received sr 1 
month of concomitant radiotherapy. 

Of 2,030 patients, 1,047 (52%) completed the 4-month 
study. The reasons for discondnuing epoetin alfa before 
4 months and the adverse events reponed during epoetin 
alfa therapy are listed in Tables 2 and 3. The reason for 
discontinuing epoetin alfa was u.sualiy due to complica- 
tions of the underlying disease, such as death (13%) or 
intercurrent illnesses (5%). In only 6% of cases was dis- 
continuation due to a perception of an inadequate thera- 
peutic response, which suggests the relatively large pro- 
portion of patients who terminated therapy early did not 
skew the data for later months in favor of the study dntg. 
Epoeun alfa was well tolerated; approximately 1% of 
patients were reported to have hypertension and in only 
3% of treated patients was the drug discontinued because 
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of an adverse event Of 2,030 patients, 37.4% self-admin- 
istered epoetin alfa. Epoetin alfa was administered by a 
health care professional to 46.5% of patients and by a 
spouse or caregiver lo the remaining 16.1%. The mean 
age of patients to whom epoetin alfa was administered 
by a healtli care professional was 65.3 years. 

Hemoglohin Response 

The mean hemoglobin level increased progressively 
and significantly over the 4 months of epoetin alfa therapy 
(Table 4). In the 2,019 patients with a baseline and final 
hemoglobin measurement, there was a L8-g/dL increase 
from baseline to final hemoglobin level (P < .001). A 
significant increase in hemoglobin level was observed 
in patients with hematologic, as well as nonhematologic 
malignancies, in both groups of patients, a statistically 
significant increase in hemoglobin level was observed 
from baseline to each monthly visit, as well as at the final 
visit {P < .001). Hemoglobin levels and the magnitude 
of the mean increase were comparable in both groups. 
There was no correlation between hemoglobin response 
and baseline erv'thropoietin level {P - .294, r ~ .020). 
Although no specific erythropoietin level can be stated 
above which patients wouid be unlikely to respond, based 
on data from previous double-blind studies, treatment of 
patients with levels greater than 200 mU/mL is not recom- 
mended. However, for patients who presented with base- 
line erythropoietin levels greater than 200 mU/mL and 
had hemoglobin data available, a statistically significant 
hemoglobin improvement from baseline to final value 
was demonstrated (mean, 8.4 g/dL to 10.2 g/dL; P 
< .001). 

Table 2. Reasons Grven for Eorly TerminoHon [N = 983) 


Reason No. of Patients 


Dealh 

261 

Persona! 

129 

Intercurrent liiness 

106 

Adverse experience 

71 

Inadequate response 

52 

Lost to fot low-up 

27 

Abnormal laboratory result 

4 

Other 

333 

Epoetin oifa discontinued' 

158 

Chemotheropy discontinued 

80 

Disease progression 

53 

Urtjpecified 

18 

Bono marrow transplofit scheduled 

8 

Surgery 

8 

Noncompliant 

5 

Oiher protocol 

3 


'Epoetin olfo discontinued because patient ochioved sctisfactory hemo- 
globin increase occording to treating physician. 


Table 3. Adverse Events Reported in Greoter 
Than 5% of PaHents {N - 2,030) 


Event No. % 


Disease progression 

462 

22.76 

Nou tropen ic/leu kopen io 

191 

9.41 

* Pyrexia 

148 

7.29 

Thrombocytopenia 

129 

6.35 

Nausea 

122 

6.01 

Anemia 

119 

5.86 

Asthenia 

115 

5.67 


A substantial hemoglobin increase (for purposes of this 
analysis) was defined as an increase in hemoglobin level 
of at least 2 g/dL over the course of treatment without 
benefit of a transfusion. Overall, 53.4% of epoetin alfa- 
treated patients experienced a > 2.0-g/dL increase in 
hemoglobin level. These patients were stratified by in- 
crease in hemoglobin level from baseline to week 4. Re- 
sults from this analysis indicate that 75.1% of patients 
who achieved an increase in hemoglobin of > 1 .0 g/dL 
from baseline to week 4 of therapy experienced at least 
a 2.0 g/dL increase by the end of the trial; 29,5% of those 
patients who had a substantial increase had an increase 
of less than LO g/dL at week 4 of the study. Prediction 
of a substantial increase in hemoglobin level was better 
in patients who did not undergo iransfiision dunng the 
initial 4 weeks of the trial. Among patients who did not 
require tninsfusion during the first 4 weeks, 81.3% with 
an increase in hemoglobin level of ^ 1 g/dL eventually 
had a substantial increase, whereas patients who under- 
went transfusion during this time period were less likely 
to have a substantial hemoglobin increase (Table 5). 

Quality of Life 

Of 2,030 patients, 1 ,498 had both baseline and termina- 
tion/completion quality-of-life assessments recorded. The 
importance of changes in quality of life depends on both 
the statistical significance and the magnitude of the im- 
provements. The magnitude was assessed using effect 
size. A small but important effect size is approximately 
0.20; medium effect size, 0.50; and large effect size, 
0.80/-^ Observed effect sizes were 0.70 for energy level, 
0.55 for activity level, and 0.47 for overall quahty of life, 
which suggests medium to large effect sizes (Table 4). 
Upon completion of epoetin alfa therapy, mean energy, 
activity, and overall qua!ity-of-life scores were statisti- 
cally significantly higher than at baseline. A direct and 
significant correlation was demonstrated between the 
magnitude of the improvement of each of the parameters 
of quality of life with the magnitude of the increase in 
the hemoglobin level from baseline (energy: r = .30, P 
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Table 4. Summary of Study Data 


Energy ievei 
Ba&etine 

Effect size 
Activity level 

Baseline 

Terminotion 

Effect size 
Overall quality of life 

Baseline 

Termination 

Effect size 

'P< .001. 


Variabie 

No. of PoHents 

All Pollen rs {N s 2,030) 

No. of Porionts 

Potients Compfefmg |n = 1 ,047) 



AAean ^ SO Hemoglobin (g/dL) 


Mean i; SD ►ionYCrglobin (g/dU 

Vriod 





Bowline 

2,022 

9.2 ± 1 .3 

1 047 

O T 4- 1 1 

Month 1 

2,017 

10.3* ± 1.8 

1,044 

10.4* i 1.7 

Month 2 

1,762 

10.9* ± 1.9 

1,042 

10.9* ± 1.9 

Month 3 

1.470 

11. r t 2.0 

1,041 

n.r z 2.0 

Month 4 

l/;84 

11.2' ?: 2.0 

1,042 

11.2* ± 2.0 


2 019 

0 9 -t- 1 

1 ,v40 

y.o ± 1 .o 

Final 

2,019 

ll.O' ± 2.1 

1,046 

11.2 ± 2.0 

Change From baseline 


1.8 ± 2.1 


1.9* ± 2.1 



Meon ± SO Epoetin Alfa Dose (U/kg/wk) 


Meon ± SD Epoetin Atfo Dose fU/kg/wk) 

Mrtnth 1 
nrmiiMi 1 

Z^V 1 o 

Z OO.UO 

1 ,U44 

A AC j_ CO AT 

44o.z6 ± 58.0] 

Mnnt-k 9 
/vionrn ^ 

1 7^0 

1 %JT 

A'iA OA -+- 1 1 X. AO 


437. yo ± 109,88 



AA*l -t. OnO Oil 

440. Oo ^ zUz.y4 

1 ,U4 1 

4oo.o4 ± 197.42 

finoriTn M 

1 1 ftl 

44o.0o Z 

\ ,U4 1 

4o6.o4 ± 225.30 



Transfusion Requirements {% of patien^sj/maon t SD 


Transfusion Requirements of paHenh)/meon ± SD 



unih per patient per month) 


uni^s per potient per rrtonth} 

Month - 1 

2,030 

21.9%/0.57- 1.20 

1,047 

20.9%/0.52 ^1.11 

Month 1 

2,030 

21.9%/0.59 ± 1.25 

1,047 

17.35^/0.43 ± 1.01 

Month 2 

1781 

U.8%V0,40' ± 1.09 

1,046 

12.7%V0.35* ± 1.05 

Month 3 

1,474 

]0.7%VC.29* i 0.94 

1,044 

9.8V/0.25* ±0.84 

AAonrh A 

1,187 

ia3%V0.29' d:0.99 

1,045 

9.4%V0.25* ±- 0.B8 



Mean :t SO Visuoi-AnaioQ Scores (mm} 


Meon ± SD Visual-AnoJog Scones {mm) 


1,498 
1,498 


1,498 
1,498 


1,49B 
1,496 


39.4 X 21.3 
54.4- z 26.5 
.70 

40.8 ± 23.9 
53.9* ± 27.8 
.55 

46.4 ± 23.6 
57.4' - 27.0 
.47 


967 
967 


967 
967 


967 
967 


40.1 - 21.5 
55. r i- 24.3 
.83 

41.3 ± 23.8 
57.6* ± 25.5 
.63 

4<5.8 ± 24,0 
61.2' ± 24.7 
.60 


Table 5. Prediction of Substantial Increase 2.0 g/dL) in Hemoglobin by Hemoglobin Level of 4 Weeks 

Strotificotion by Week -it Hemogiobin Increose 


Overoll Rote & 1.0 g/dL <-t.Og/dL 


Variable 

No. 


No. 

% 

No. 

% 

All patients 

1,076/2,016* 

53.4 

792/1,054 

75.1 

284/962 

29. S 

Not tronsfusedt 

903/1,574 

57.4 

664/817 

81.3 

239/757 

31.6 

Transfused Pofientsf 

173/442 

39.1 

128/237 

54.0 

45/205 

22.0 


* Includes patients who hod baseline and month- 1 hemoglobin dota available. 
fOuring the first month on study. 
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< .001; activity: r = .28, P < .001; overall quality of 
life, r = .27, P < .001). Figure 2 displays the changes 
in mean quaiity-of-life scores for subsets of patients with 
varying magnitudes of hemoglobin increase to epoetin 
aifa therapy. For each of the three parameters of quality 
of life measured, the greater the hemoglobin increase, the 
greater the increa.se in mean score observed. The only 
subset of patients for whom there was no significant im- 
provement in mean quality of life were those patients 
who manifested a decrease in hemoglobin level during 
epoetin alfa therapy. For the subsets of patients who 
showed any increase in hemoglobin, a significant increase 


in mean energy, activity, and overall quality-of-life scores 
was observed following epoetin alfa therapy. The magni- 
tude of the increase in mean scores was comparable to 
the magni tude of the hemoglobin increase for each subsei. 
Eighty-three percent of patients were included in parti- 
tions in which a statistically signincant (P < .001) in- 
crease in quality of life was observed. 

Improvement in quality of life was observed in patients 
who self-administered epoetin alfa and in patients for 
whom epoetin aifa was administered by a health care 
professional. Results in both subsets of patients were sim- 
ilar to those observed in the overall population and there 


Change in Hemoglobin/Baseline and Final Quality of Life Scores 



Activity 



Q Baseline 
■ Final 


Fig 2. Changes from boseline 
to ferminotton in meon quaiity- 
oMife score for subsets of pa* 
tients defined by hemoglobin 
changes between boscline and 
final value. P volues refer to 
paired f test results. Data are 
mean scores and upper 95% con* 
^ence (nfervois. 


iN»ttS) (N»?S5r (N-2W) (N-Zm IN-21?) (N»: 


Overall Quality of Life 



'M n-; *t.j >s> *3* >i 
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Tumor Response 


Table 6. Change from Baseline in Quality-of-Life Parameters and Hemoglobin Level by Tumor Response 


Meort 1 $0 CItange From Botelinft in Quality-of-Life PoromeJers 


No. of Pofiervts 


Fnergy 


Activity 


Overall 


Mean i' SO Chonyo From &o$«line 
in Hernogtobin {g/dL} 


Complete 

144 

27.9 X 

26.3t 

25.8 

* 28.41 

23.7 T. 

27.3t 

2.4H:2.1t 

Partial 

202 

23.4 ± 

27.0t 

22.1 

± 28.7t 

20.4 

28.6t 

2,2±2.1t 

No response 

124 

11.8 ± 

32. Ot 

8.1 

± 34.7* 

8.0 i: 

32.7» 

1.6 ±2.1 + 

Sfobid disease 

30 

16.] ± 

26.4* 

17.4 

i 30.6* 

13.8 i 

29. r 

1.5 ± 1.7t 

Progressive disease 

259 

4.4 ^ 

30.2* 

3.1 

^ 29.9 

1.0 ± 

30.9 

1.6-2.31 


+Ps .001. 


were no differences in qualiiy-of-life scores between the 
two subsets. 

Of 441 patients who received cisplatin-based chemo- 
therapy, quaiity-of-Iife data were available for 316. The 
mean score for energy increased by 16 mm, for activity 
by 13 mm, and for overall quality of life by 12 mm from 
baseline to the measurement at the termination of epoetin 
alfa therapy; these increases were similar to those ob- 
served in patients who received carhop latin chemotherapy 
and were statistically significant (F = .001) when com- 
pared with pretreatment levels. 

To determine the impact of tumor response and perfor- 
mance staras on the obser\'ed improvements in quality of 
life during epoetin alfa therapy, a retrospective analysis 
was conducted. Of 759 patients included in the retrospec- 
tive analysis of rumor response, treating physicians con- 
sidered 144 patients to have a complete response and 
202 to have a partial turnor response. No response was 
observed in 124 patients, 30 patients were considered to 
have stable disease, and 259 patients were rated as having 
progressive disease. Statistically significant improvement 
in energy (P < .05) was observed in ail five tumor re- 
sponse groups. Statistically significant improvements in 
activity (P < .05) and overall quality of life (P < .05) 
were observed in patients who exhibited a complete re- 
sponse, partial response, no response, and stable disease. 
Table 6 lists changes in quality-of-life scores and hemo- 
globin levels stratified by tumor response. The significant 
improvement in energy in patients with progressive dis- 
ease may be attributable to increased hemoglobin level, 
since a statistically significant increase in hemoglobin (P 
rs; .001) was observed in all tumor response categories. 
Additionally, change in quality of life was evaluated by 
hemoglobin change for individuals with no response, sta- 
ble disease, or progressive disease. These results iire pre- 
sented in Fig 3 and demonstrate that quality of life im- 
proves as hemoglobin level increases in these tliree tumor 
response categories. A stalisticaliy significant correlation 
was observed in ail three tumor response groups for en- 
ergy and activity scores. For individuals with progressive 


disease, a statistically significant correlation was found 
between hemoglobin level and overall quality of life. 

Using regression analysis to adjust for the possible 
effect of tumor response, a significant correlation of 
change in hemoglobin and improvement in quality-of-life 
parameters was demonstrated (energy: partial r = .257, 
P < .001; activity: partial r = .207, P < .001; overall 
quality of life: partial r = .190, P < .001). Statistically 
significant correlations between tumor response and im- 
provements in energy (r = -A3, P = .006), activity (r 
- -.10, P = .032), and overall quality of life (r = -.13, 
P - .010) were also demonstrated. Thus, both tumor 
response and change in hemoglobin level were indepen- 
dently correlated with improved quality of life and the 
improvement in quality of life associated with increased 
hemoglobin levels was not an epiphenomenon related to 
tumor response. Moreover, hemoglobin improved sig- 
nificantly in all tumor response categories and appeared 
10 be approximately twMce as strongly correlated with 
improved quality-of-life scores as tumor response alone. 

Eastern Cooperative Oncology Group (ECOG) and 
Kamofsky scores were also collected and analyzed in the 
retrospective analysis. Overall, the baseline ECOG score 
was 1 .8 and the final score was 1 .9 (n = 624). No correla- 
tion between change in hemoglobin level and change in 
ECOG score from baseline to final was observed (r = 
.01, P = .858). Overall, the baseline Kamofsky score was 
73.7 and the final score was 73,2 (n = 697). With this 
parameter, a significant correlation between change in 
hemoglobin level and change in Kamofsky score was 
observed (r = . 17, P < .001). In patients whose hemoglo- 
bin level increased less than 2 mg/dL, there was a de- 
crease in mean Karnofsky score, whereas an increase in 
mean Kamofsky score was observed in patients whose 
hemoglobin level increased at least 2 g/dL from baseline. 

Transfusion Rexjiunments 

The transfusion requirements for the month before 
study entry and the 4 months of epoetin alfa therapy are 
shown in Fig 4 and Table 4. Significantly fewer (P < 
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Change in Hemogjobin/Change in Quality of Life Scores 



Activity 



□ No Responu 

r 

& 


0.005 

■ Stable DiMaM 

0.43 

0.01 a 

E3 Progr«aftlv* Oiseaao 

0.1 fl 

0.002 


Fig 3. Mean change from 
baseline to fermination in quai- 
ify-of-iiFe scores for subsets of 
patienH defined by change in he- 
moglobin. Data ore for patients 
judged to hove no response to 
chemotheropy, stable disease, 
ond progressive disease. Num- 
ber of potieots in each group is 
given in paren^hosis. 


Overall Quality ot Life 




r 


□ No Response 

0.13 

0.159 

■ StabtB Disease 

0.23 

0.222 

^ Progressivo Disease 

0.1 a 

0.005 


0-<2 2-<4 


.001) patients were iransl'iised and fewer transfusions 
were administered per patient per jnonth after the first 
monih of epoetin aifa therapy and titis decrease was main- 
tained throughout !;he 4 months of the smdy. Epoetin alfa 
was ass(x:iated with approximateiy a 50% decrease in 
both the proportion of patients who required transfusion 
and in the number of units of RBCs transfused per patient 
per month. 


Improvement in transfusion requirement was apparent 
in patients with hematologic, as well as nonhematologic 
malignancies. Results in these two .subsets wcrc similar 
to overall results and no differences in transfusion re- 
quirements between t[]e two suhgi'oups were observed. 

Of 445 patients who required inmsiusion during the 
first month of e|X)etin alfa therapy, 379 had transfusion 
data available for subsequent months. Of these 379,'58% 
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-112 3 4 

(N = 2030) (N = 2030) (N = 1781) (N = 1474) (N* = 1187} 


Month of Epoetin Alfa Therapy 


did not require a transfusion afler the first month of epoe- 
tin alfa therapy. Of 1,402 patients who did not require 
transfusion during the month before epoetin alfa was initi- 
ated, 1/156 (82%) remained transfusion-independent after 
the first month of therapy (Table 7). Baseline and final 
hemoglobin values for this group of patients were 9.3 and 
11.5 g/dL, respectively (P < .001). 

vStudy termination rates were similar for transfusion- 
dependent and transfusion-independent patients. Overall, 
48% of transfusion-independent patients and 51% of 
transfusion-dependent patients prematurely discontinued 
study ptirticipation. 

Additionally, the relationship of baseline trajisfusion 


status to tumor type and chemotherapeutic regimens was 
evaluated. Percentages of baseline transfusion-dependent 
and transfusion-independent patients were comparable in 
patients with hematologic and nonhematologic malignan- 
cies and in patients who received cisplatin, carboplatin, 
and nonplatinum chemotherapy. 

Although reconmiended by the protocol and product 
labeling, physicians did not always take the opportunity 
to increase the starting dose of epoetin alfa administered 
to patienLs who remiuned transfusion-dependent. Of 1,047 
patients who completed 4 months of therapy with epoetin 
alfa, 233 received one or more transfusions during epoetin 
alfa therapy. For 119 (51.1%) of these patients, the dose 
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Table 7. Tronsfusion-lndependenf/Dependenl Status 
ot Boselme and On-5tud/ 



On-Study (ofter 

month 1) 


!ndep«ndent 

Depondont 

Bawiino imonlh 1 } 

No. % 

No. % 

Independent |N 1 .402) 

1,156 82 

246 18 

Dependent (N ^ 379} 

218 58 

161 42 


Note. A totol o\ 249 (1 2%] of 2.030 patients only had month- 1 transfu- 
sion dota and were not ossessobte. 


of epoetin alfa was not adjusted or was decreased. For 
the remainder of these patients, the treating physician 
increased the dose of epoetin alfa. The mean weekly dose 
of epoetin alfa administered to these patients who were 
transfusion-dependent on epoetin alfa therapy was 508.4 
U/kg (SD, 120.9; range, 202.5 to 837 U/kg/wk). 

The changes in quaiity-of-life parameters measured 
during epoetin alfa therapy were of a significantly lower 
magnitude for patients who received transfusions com- 
pared with those who were not transfused during therapy 
(Fig 5). Nevertheless, statistically significant increases in 
the mean scores for all three quaiity-of-life parameters 
were observed in the subset of patients who received 
transfusions during epoetin alfa therapy. In addition, the 
increase in score cofreiated with increases in mean hemo- 
globin concentration. 


GUSPY ET AL 

Completers 

The changes in hemoglobin level, epoetin alfa dose, 
transfusion requirements, and visual-analog scores for all 
treated patients and for ilie .subset that completecl 4 
months of epoetin alfa therapy are listed in Table 4. The 
data for completers are similar to the data for all patients, 
which reflects the absence of a patient-selection effect of 
patients who discontinued therapy. Note that the mean 
dose of epoetin alfa was less than the 450-U/kg/wk rec- 
ommended starting dose tliroughout the study, even 
though it was recommended that the dose be increased 
for failure to respond and a significant number of patients 
remained transfusion-independent throughout the study. 

DISCUSSION 

The safety and efficacy of new therapeutic agents are 
usually demonstrated in placebo-controlled clinical trials 
prior to their use in the community. In the setting of 
postrelease use in community practice, new therapies may 
not always have the same benefits and safety profiles 
observed in the carefully regulated studies. Unfortunately, 
the practice patterns and clinical results with respect to 
new agents introduced into community oncology practice 
are rarely investigated in large effectiveness studies. This 
lack of data impairs realistic and relevant cost analyses, 
the design of future clinical trials, and the appropriate 
usage guidelines. 


M 
lii 


If 

I 


mm 



Energy Activity Overall 

j i Tlranetusion Indopendont {N " 763} Transfusion Dependent (N = 209) 

pfi 0.001 within group change ffom baseline 


Fig 5. Changes in mean quel* 
ity-of-lifc parometers for the 966 
completed potients who hod 
baseline and termination quel' 
ify-of-life and rransfusion data. 
P values reflect unpoired t tests 
comparing changes in mean val- 
ues based on transfusion status 
after 1 month of therapy. Data 
are changes in mean score and 
upper 95% confidence intervals. 
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In phase III placebo-controlled studies, epoetin aJfa 
has been shown to increase hemoglobin levels* decrease 
transfusion requireinems, and improve self-perccivcd 
qiiality-of-lire parameters in anemic patients undergoing 
cancer chemotherapy The study presented demon- 
strates that in die setting of coniniuoity oncology practice, 
cpoetiii aifa during chemotherapy of anemic cancer pa- 
tients is associated with an increase in hemoglobin con- 
centration, a decrease in RBC transfusion requirements, 
and an improvement in self-perception of quality-of-life 
parameters, including energy level, activity level, and 
overall quality of life. These effects were observed in a 
setting in which physicians were provided with guidelines 
for epoetin alfa therapy reflective of the package insert, 
but were not required to follow a rigidly regulated treat- 
ment or transfusion protocol. The data were generated at 
more than 500 community oncology practices and in- 
cluded more than 2,000 patients with a wide spectrum of 
malignancies undergoing therapy with a variety of differ- 
ent chemotherapy regimens. The practice patterns ob- 
served in this study are therefore likely to be reflective 
of the use of epoetin aifa during cancer chemotherapy in 
the community, and our resxilts may more realistically 
predict the clinical effects of epoetin alfa use in current 
oncology practice. 

The data presented suggest an aspect of current physi- 
cian behavior with respect to the anemic cancer patient 
that merits special comment. Our study patients had sig- 
nificantly higher hemoglobin levels after the initiation of 
epoetin alfa, which were associated with a significant 
improvement in quality of life. Tl'iese data suggest that 
this improvement in quality of life was directly related 
to the increased hemoglobin level (Fig 2). Tn the open- 
label multicenter study of 1,004 dialysis patients pre- 
viously mentioned,'^ epoetin alfa was associated with a 
substantial and significant improvement in the health -re- 
lated quality-of-life components of physical functioning, 
vitality, social functioning, and mental health. These data 
demonstrate the effectiveness of epoetin alfa as used in 
clinical practice and suggest that the beneficial quality- 
of-life effects observed were mediated through change in 
hemoglobin level. Data from this large study corroborate 
our findings. 

Evaluation of the impact of tumor response on quality 
of life demonstrated that all patients, regardless of tumor 
response, exhibited a statistically significant increase in 
energy level The unexpected observed improvement in 
energy for patients with progressive disease may be attrib- 
utable to increased hemoglobin level, .since a statistically 
significant increase in hemoglobin {P ^ ,001) was ob- 
served in all trumor response categories, including patients 
with progre.ssive disease. 


To eliminate the variable of partial or complete remis- 
sion of disease, separate correlations were performed for 
patients with no response to chetnotherapy, stable disease, 
or progressive disease. Results of this analysis strength- 
ened the ccmclusion that improving anemia with epoetin 
alfa improves quality of life, even in patients with a severe 
and progressing illness. 

Treating physicians may therefore underestimate the 
negative impact of anemia on the functional status of 
patients during cancer chemotherapy, and the potential for 
increasing quality of life in these patients by aggressively 
treating anemia, whether RBC transfusions or epoetin 
alfa are used to achieve this end. A positive correlation 
between an increase in hemoglobin level and improve- 
ment in quality of life is important, and the impact of 
anemia on quality of life merits more careful study to 
confirm our observations and to suggest a target optimal 
hemoglobin level for the anemic cancer patient. 

This observed impact of epoetin alfa on the self-per- 
ceived well-being of cancer patients undergoing myelo- 
suppressive chemotherapy is central to evaluation of its 
therapeutic usefulness. Using effect size calculations, the 
magnitude of the changes in perceived quality of life 
were compared with those for traditional management of 
cancer pain. Effect sizes have beeti shown to be a useful 
tool for interpretation of clinically meaningful change by ' 
p)*oviding a standardized fiieasure of change in a group 
or a difference in changes between two groups.^^\ Effect 
sizes were Ccilculated from the published literature for 
oral dipyrone^' (3.72), rectal morphine^^ (1.65), and con- 
trolied-release morphine^^ (0,78). Effect sizes of ^ 1,0 are 
large and seen in dramatic interventions, eg, functional 
improvement following hip replacement surgery. The ef- 
fects sizes found for epoetin alfa were in the medium to 
large range (ranging from 0,70 for energy level to 0,47 
for overall quality of life) and approached those found 
for cancer pain management. The linear-analog scale used 
in this study has been shown to be sensitive in capturing 
systematic and important differences in patient quality of 
hfe.''^'''' Improvement in quality of life associated with 
epoetin alfa treatment is an important outcome, which 
demonstrates that the patients' functional status and well- 
being is enhanced even in view of chronic disease and 
intensive chemotherapy. A subjective improvement in 
sense of well-being may motivate patients to adhere to 
rigorous chemotherapy and treatment regimens. Improve- 
ment in patients' quality of life may also be a meaningful 
outcome for families of caticer patietits who often provide 
support during treatment. 

Although several studies, including the large commu- 
nity-based study reported here, have demonstrated that 
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AawBcCai^xrCSmmotbcmf^Fatiaat 


EvaJmte: 
-bfeeding 


-nutritional dcGaency 


Present 



Absent 


Treat spedHc problem 


Treat with Epoetin alfa 10,600 units TlWfor 4 weeks 


Hsbrise<2,0g/dL Hgbrise> lO^dL 

\ 

Continue Epoetin alfa 


Treat wit/t Epoetin alia 
20,000 un^ T/Wf<^4weeks 

Hgbrise < 2.0g/dL Hgb rise> lO^dL 

\ 

Dtsamt/nue epoetin alfa 



fig ,6. Suggested treatment 
algorithm For the use of epoetin 
oifo in the management of one- 
mic patients undergoing cancer 
chemotherapy. 


Ifbemogiobinmesto > J3§^dL 
discondnue therapy and resume at 7S% 
dose when hemqgiobin < I2g/dL 

Discondnue Epoetin a/fa 
upon compkdon ofchemotherap/ 
and tesa/utKJn of anemia 


NOTE: Prior to and during Epoetin alfa therapy, the patient's iron stores should be 
cvaluii:€d, Vlmaliy alt patients mil eventually require supplemental iron to 
adequately support erythropoiesis stimulated by Epoetin alfa. 


epoetin alfa has efficacy in the ireaiment of anemic cancer 
patients during chemotherapy, the pharmncoeconomics of 
epoetin aifa use in this setting has not yet been adequately 
explored. Factors that have an impact on pharmacoeco- 
nomics include the identification of predictors of epoetin 
alfa response that could be used either to focus the initia- 
tion of therapy on patients who will benefit or to discon- 
tinue its use eariy in patients who are not benefiting/" 
the optimal dose and schedule of epoetin alfa, and the 
true costs associated with RBC transfusions, including 
the costs of the blood products and their administration, 
immunologic and infectious complications, and the ef- 
fects, if any, of transfusion-associated immunosuppres- 
sion on the natural history of a particular malignancy. 

Tnfotroation was obtained from this study that will aid 
in the development of improved treatment guidelines for 
anemic cancer patients receiving chemotherapy. Pre- 
dicting responsiveness to epoetin alfa in cancer patients 
is an important medical, as well as economic issue for 
the clinician. Allowing clinicians to identify those pa- 
tients who are unlikely lo respond to epoetin alfa early in 
the course of treatment by implementing usage guidelines 
supports the appropriate use of the product. The study 


showed that overaJl, 53.4% of epoetin alfa-treated pa- 
tients had a substantial hemoglobin increase (defined as 
a s: 2-g/dL increase without benefit of transfusion) over 
the course of therapy. This group of patients was then 
stranfied by hemoglobin increase from baseline to week 
4. Results from this analysis Indicated that 75.1% of pa- 
tients who achieved an increase in hemoglobin level of 
> 1.0 g/dL from baseline to week 4 of therapy had a 
substantial hemoglobin increase by the end of the trial, 
whereas only 29.5% of patients who had an increase of 
less than 1.0 g/dL eventually achieved a substantial in- 
crease. By examining changes in hemoglobin level after 
only 4 weeks of epoetin alfa administration, it appears 
possible to predict wMch patients are most or least likely 
to have a substantial hemoglobin increase. The ability to 
predict this increase early during the course of epoetin 
alfa treatment may theoTetically provide the clinician with 
a strategy to improve clinical outcomes in anemic cancer 
patients receiving chemotherapy in a more timely manner. 
The optimal dose and schedule of epoetin alfa remain 
to be characterized; in this study, and in studies that have 
used similar doses and schedules, approximately 50% to 
60% of patients demonstrate a substantial 2.0 g/dL) 
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increase in hemoglobin level. More patients may achieve 
substantial increases in hemoglobin levels when higher 
doses of epoetin alfa are administered. The use of higher 
doses of epoetin alfa in patients who do not exhibit an 
adequate increase in heniogiobin level with the recom- 
mended dose will be associated with higher drug acquisi- 
tion costs, but may produce a subsrantftal hemoglobin in- 
crease and decrease both the number of transfusions 
required and the number of doses of epoeun alfa given 
that do noi produce a clinical benefit. The actual short- 
and long-term resource consumption associated with each 
RBC transfusion is the subject of ongoing studies; these 
data will be essential in future cost analyses of epoetin 
alfa in this setting, once the most efficient doses, sched- 
ules, and targets of therapy are determined. Finally, future 
studies need to confirm the observed impact of anemia 
on the quality of life of patients receiving cancer chemo- 
therapy. These studies will help to determine the target 
hemoglobin levels for these patients to optimize quality 
of life and functional capacity. Once an appropriate target 
hemoglobin level can be established, the relative costs 
and qua!ity-of-life effects of transfusion and epoetin alfa 
therapy in maintaining this levei can be determined. 

Data presented in this study suggested that participating 
physicians did not increase the dose of epoetin alfa in 
patients who did not exhibit an increase in hemoglobin 
level or even in those who remained transfusion-depen- 
dent during therapy. Therefore, development of specific 
treatment guidelines for epoetin alfa use is important to 
optimize appropriate use given the data currently avail- 
able. Although much more remains to be learned about 


the most effective use of epoetin alfa during cancer che- 
motherapy, a proposed treatment algorithm is presented 
in Fig 6. Patients should be evaluated for causes of anemia 
such as nutritional deficiency before epoetin alfa is insti- 
tuted. The initial recommended dose of epoetin alfa is 
10,000 U subcutaneously thrice weekly (150 U/kg for a 
7()-kg patient). The physician should consider increasing 
the dose to a maximum of 20,000 U thrice weekly (300 
U/kg for a 70-kg patient) in patients who do not respond 
to the initial dose with an increase in hemoglobin level 
of at least 1 g/dL after 4 weeks of therapy. A patient who 
does not respond to 20,000 U thrice weekly is unlikely 
to respond to higher doses. 

Before and during epoetin alfa therapy, the padent*s 
iron stores should be evaluated. Virtually all patients will 
eventually require supplemental iron to support ade- 
quately erythropoiesis stimulated by epoetin alfa. ' 

We conclude that, in the setdng of community oncol- 
ogy practice, epoetin alfa is effective in increasing hemo- 
globin level, decreasing transfusion requirements, and, 
most importantly, improving functional status and quality 
of life in anemic cancer patients undergoing myeiosupres- 
sive chemotherapy. Itnprovement in quality of life can be 
attributed to increased hemoglobin level, indepeiideni of 
tumor response. These data indicate that epoetin alfa can 
provide important therapeutic benefit and anemia in this 
group of patients should be aggiessively n-eated. Patients 
likely to benefit from epoetin alfa ctm be identified in the 
early phase of epoetin alfa thenipy and guidelines for 
efficient and economically sound use of epoetin alfa are 
possible. 
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